Androgen aromatization and 5 alpha-reduction in ferret brain during perinatal development: effects of sex and testosterone manipulation.
Ferrets of both sexes were killed 8 or 5 days before expected parturition as well as 7, 15, 30, or 51 days after birth, and the activities of aromatase (using 19-[3H]hydroxyandrostenedione as substrate) and of 5 alpha-reductase (using [3H] testosterone as substrate) were assayed in whole homogenates of preoptic area plus anterior hypothalamus (POA), mediobasal hypothalamus (MBH), temporal lobe (TL), and cerebral cortex. Aromatase and testosterone 5 alpha-reductase activities were also measured in these regions in adult gonadectomized male and female ferrets. Compared with adults of both sexes in which aromatase activity was low in all brain regions studied, fetal ferrets had high levels of aromatase activity in POA plus MBH and in TL. At these prenatal ages, aromatase activity in POA plus MBH was significantly higher in males than in females. Aromatase activity in POA, MBH, and TL remained high in both sexes on postnatal days 7, 15, and 30, before declining by postnatal day 51. Cortical aromatase activity was uniformly low across all perinatal ages. The existence of a sex difference in aromatase activity in fetal POA plus MBH cannot be explained by a concurrent sex difference in circulating testosterone. Administration of testosterone to pregnant female ferrets over days 30-41 of gestation caused 150- to 350-fold increases in maternal plasma concentrations of testosterone and 2- to 5-fold increases in fetal plasma testosterone. However, aromatase activity was not affected in the POA and MBH of fetuses or mothers, although activity was significantly increased in the TL of mothers given testosterone. Furthermore, castration of neonatal or adult breeding males decreased plasma androgen levels by factors of 8 and 480, respectively, but resulted in only modest reductions in POA, MBH, and TL aromatase activity (a significant reduction occurred only in the adult male TL). Relatively high levels of testosterone 5 alpha-reductase activity were found in all brain regions across all perinatal ages, as well as in gonadectomized adult ferrets; there was no sex differences at any postnatal age studied. Prenatally, males had higher levels of 5 alpha-reductase activity than females only on day -8 in the POA plus MBH. The results show that estrogen and 5 alpha-reduced androgens can be synthesized in the brains of ferrets of both sexes during the perinatal period of sexual differentiation. A functional role for this neural metabolism of androgen remains to be demonstrated in this carnivorous species.